


Final Status Survey Report  CS-HP-PN-018 
for EaglePicher, Lenexa, Kansas Revision 1 
 

 

Page 2 of 227 

EXECUTIVE SUMMARY 
EaglePicher Pharmaceutical Services, Lenexa, KS (EPPS) owned and operated an approximately 
24,000 square-foot pharmaceutical research and production facility located at 13605 W. 96th 
Terrace, Johnson, County, Lenexa, KS.  The building housed an entry area, cafeteria, and office 
space in the front portion of the building and restricted access laboratories, as well as storage and 
maintenance areas in the back of the building.  The facility operated as a research and production 
laboratory, specializing in high purity specialty chemicals for drug development.  The building 
was constructed for this purpose in the mid-1980s and operations continued until recently when 
it was decided to decommission the facility.  Decommissioning and closure activities at the 
facility were conducted to comply with the requirements of the facility’s Nuclear Materials 
License issued by the State of Kansas Bureau of Air and Radiation. 

EnergySolutions was contracted by Bionomics, Inc. as a representative of EaglePicher to provide 
decommissioning of the EaglePicher facility including complete demolition of the facility.  
EnergySolutions provided engineering and technical support to design and implement a 
radiological Final Status Survey (FSS) of the facility in accordance with the guidance contained 
in NUREG 1757 “Multi Agency Radiological Site Survey and Investigation Manual” 
(MARSSIM).  This included fixed and removable measurements on structural surfaces of the 
building including walls, floor and ceilings and roof.  Portions of the facility were shipped to a 
radioactive disposal facility based on a prior characterization of the facility (Reference 6.1).  The 
portions of the facility shipped to a radioactive disposal facility were not included in the FSS as 
they were not being released.  The portion of the building released by the FSS was shipped to a 
local CD industrial landfill for disposal.  The maximum estimated total activity released to the 
landfill was less than 9.7x107 pCi or 4.5x10-2 pCi/g (2.4x10-2 pCi/g H-3 and 2.1x10-2 pCi/g  
C-14).  Additional information on the activity estimate is provided in Attachment 7.5. 

An estimated dose to the general public was generated based on airborne C-14 activity measured 
at four locations surrounding the site during building demolition activities.  There was no direct 
exposure component to the dose as there were no radionuclides remaining on site that could 
contribute to a dose at the site border.  The maximum exposure to a member of the public from 
airborne activity if they stood at the site boundary during the entire demolition process would 
have been 0.0013 millirem. 

The overall survey performed by EnergySolutions included 384 fixed point beta measurements 
obtained on interior building surfaces along with 111 fixed point measurements on the exterior 
building surfaces.  Survey areas were also scanned for beta activity and the maximum activity 
recorded. 

In addition, 493 removable activity beta activity measurements were obtained on building 
surfaces. 

A summary of the building survey data is provided below in Table 1.  The detailed results are 
provided in Section 4 of this report. 
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Table 1: Final Status Survey Results Summary 
Beta Fixed Point Measurements H-3 Smears C-14 Smears 

Survey 
Unit Location No. 

Average 
dpm/100 cm2 

Max 
dpm/100 cm2 No. 

Average 
dpm/100 cm2 

Max 
dpm/100 cm2 No. 

Average 
dpm/100 cm2 

Max 
dpm/100 cm2 

001 West Building 101 2,082 47,560 99 10.9 89.4 99 9.7 67.8 

002 East Building 120 263 7,996 120 3.1 23.5 120 5.6 33.9 

003 Exterior Walls 40 2,343 3,310 40 6.8 28.1 40 1.8 16.9 

004 High Roof 28 3,105 7,200 28 9.2 46.0 28 4.3 22.3 

005 Low Roof 30 1,729 2,758 30 3.0 71.2 30 2.7 11.9 

006 Mezzanine Ceiling 30 3,478 9,210 30 16.2 37.5 30 16.6 127.9 

007 Out Building 34 1,548 4,658 34 8.5 61.5 34 5.9 49.4 

009B Remaining Drain Pipe 2 5,510 5,510 2 706.5 796.0 2 181.0 191.0 

010 Mechanical Room Floor 21 11,283 31,874 21 84.9 240.3 21 84.1 164.5 

011 Stairwell to Mezzanine 41 23,977 47,817 41 56.1 144.8 41 42.9 177.0 

012 West Hallway 18 5,163 15,645 18 13.3 62.5 18 12.5 46.5 

013 Mezzanine Walls 30 19,252 35,566 30 21.9 114.8 30 32.9 96.5 

All Measurements 495 1,275 47,817 493 5.8 796 493 5.3 191 

Limits  60,000 60,000  6,000 6,000  6,000 6,000 

Gamma Measurements H-3 Soil Results C-14 Soil Results 
Survey 

Unit Location No. 
Gamma 
µR/hr 

Max Gamma 
µR/hr No. 

Average 
pCi/g 

Max 
pCi/g No. 

Average 
pCi/g 

Max 
pCi/g 

008 Pavement 16 7.3 8.5       

009 Soil 31 10.5 11.9 34 1.4 15.1 34 2.6 13.6 

009B Drain Pipe Trench Soil 9 9.0 9.4 10 20.6 112.0 10 1.8 24.0 

Limits     2,100 2,100  60 60 
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1.0 PROPERTY DESCRIPTION 
The site is shown in Figure 1 and the layout of the main building is shown in Figure 2.  
The main building on the property was one story with a partial mezzanine.  It was slab 
and cinderblock construction with brick veneer and aluminum frame windows and doors.  
The roof was composed of asphalt and gravel.  The first floor, 24,830 ft2, was divided 
into office spaces and laboratories.  The office areas, 16,728 ft2, were mainly composed 
of wallboard walls, carpeted floors, and a drop ceiling.  A tile linoleum floor was in the 
transitional space dividing the office areas and the laboratory areas in the center of the 
building.  Common walls between the office spaces and the laboratory areas were 
composed of cinderblock.  Floors in the laboratories were composed of sheet linoleum 
with cove base.  Drop ceilings were present in all rooms with the exception of shipping 
and receiving, which has a high bay ceiling composed of metal girders and corrugated 
sheet metal. 

The mezzanine, 7,571 ft2, was located above the west half of the building.  It was 
constructed of cement floor, metal girders, and corrugated sheet metal ceiling.  The 
mezzanine contained numerous linear feet of air and effluent sampling tubing (copper and 
Tygon), exhaust ductwork and fans, and insulated air supply ductwork. 

Laboratory areas occupied 6,254 ft2 on the west half of the first floor of the building and 
were designated as Laboratories A through F, NMR Laboratory, and GMP Laboratories 1 
and 2. 

 
Figure 1: EaglePicher Lenexa Facility 
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Figure 2: Building Layout 
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2.0  RELEASE CRITERIA 
The unrestricted release criteria as agreed upon with the Kansas Department of Health 
and Environment are presented in the Table 2-1 below. 

Table 2-1 Building Surface DCGLs 
Radionuclide DCGL (dpm/100 cm2) 

Total C-14  60,000 
Removable C-14  6,000 
Removable H-3  6,000 
Radionuclide DCGL (pCi/g) 

C-14  60 
H-3  2,100 

 

3.0 FINAL STATUS SURVEY DESIGN 
EnergySolutions (ES) performed the FSS scope under its NRC license (Reference 6.12, 
and Reference 6.13) using EnergySolutions approved procedures (Attachment 7.1). 

3.1 Survey Units 

Survey areas included laboratory rooms, office areas and roofs of the main 
building.  A list of the survey units is provided below in Table 3-1 and the survey 
packages are presented with the survey results in Section 4 of this report. 

Table 3-1 Survey Units 
Survey 

Unit Location Area Class

001 West Building Area Floor, Walls & Ceiling 3 
002 East Building Area Floor, Walls & Ceiling 3 
003 Outside Walls Walls 3 
004 High Roof Roof 1 
005 Low Roof Roof 3 
006 Mezzanine Ceiling Ceiling 3 
007 Out Building Floor, Walls, Ceiling & Roof 3 
008 Paved Areas Pavement 3 
009 Soil Areas Soil 3 
010 Mechanical Room Floor 1 
011 Mezzanine Stairwell Floor & Steps 1 
012 West Hallway Floor 1 
013 Mezzanine Walls Walls 2 
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3.2 Instruments 

Radiation detection and measurement instrumentation were selected based on the 
type and quantity of radiation to be measured.  The instruments used for direct 
measurements were capable of detecting the radiation of concern to a MDC of at 
least 50% of the applicable DCGL values or less.  The instrumentation used for 
the FSS are listed in Table 3-2. 

The primary survey instrument used was the Ludlum Model 2350-1 Data Logger 
with Ludlum 43-68 gas flow proportional detector for surface scans and direct 
measurements of total beta activity.  The Data Logger is a portable micro-
processor computer based counting instrument capable of operation with NaI 
gamma scintillation, gas-flow proportional, GM, and ZnS scintillation detectors.  
The Data Logger is capable of retaining in memory the survey results and 
instrument/detector parameters for up to 1,000 measurements.  Direct 
measurement data for total beta activity was then downloaded to a computer for 
subsequent reporting and analysis. 

Removable surface activity measurements were analyzed using a Packard Tri-
Carb. 

Table 3-2: Survey Instrumentation 

Instrument / 
Detector 

Detector Type Radiation 
Detected 

Calibration 
Source Use 

Ludlum Model 
2350/43-68 

Gas-flow proportional 
(126 cm2) beta 14C (β) Beta scans & direct 

measurements 

Ludlum Model 
2350/44-10 2" × 2" NaI scintillator gamma 137Cs (γ) 

Gamma radiation 
scans & direct 
measurements 

Packard Tri-Carb 
2900TR Liquid Scintillation beta 

3H (β) 
14C (β) 

Smear counting 

 

3.3 Instrument Calibration 

Survey instruments, counting devices, and other equipment used for radioactivity 
detection and measurement were cared for and maintained as discussed in CS-FO-
PR-002 “Calibration and Maintenance of Radiological Survey and Sampling 
Equipment Procedure,” (Listed in Attachment 7.1). 

EnergySolutions calibrated the instruments and associated detectors on a semi-
annual basis using National Institute of Standards and Technology (NIST) 
traceable sources and industry standard calibration equipment. 

The instrument calibration included: 
• high voltage calibration, 
• discriminator/threshold calibration, 
• window calibration, 
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• alarm operation verification, and 
• scaler calibration verification. 

The detector calibration includes: 
• operating voltage determination, 
• calibration constant determination, and 
• dead time correction determination. 

Calibration labels showing the instrument identification number, calibration date, 
and calibration due date were attached to all portable field instruments. 

Calibration certificates for instruments used in the FSS are included in 
Attachment 7.2. 

3.4 Response Checks and Radioactive Sources 

Prior to use on-site, all project instrument calibrations were verified and initial 
response data collected.  These initial measurements were used to establish 
instrument control charts and performance standards (response ranges) in which 
the instruments were tested against on a daily basis when in use as discussed in 
CS-FO-PR-004, “QA/QC of Portable Radiological Survey Instruments,” (Listed 
in Attachment 7.1).  The Packard Tri-Carb was not controlled under this 
procedure.  The Tri-Carb software had a built in requirement for daily source 
checks which were automatically included in the internal control charts. 

The daily response tests results were documented and compared to these 
operating parameters and ranges in the control charts to ensure that the 
instrumentation was functioning properly. 

3.5 Survey Procedures 

EnergySolutions performed surveys according to procedures (Attachment 7.1), 
and survey packages.  The procedures identified survey instrument requirements, 
calibration, measurement and sample collection.  The FSS included the following: 

• Survey personnel collected smear samples and measurements with the results 
analyzed and/or calculated as defined in the survey packages. 

• Direct field measurements and scan surveys were performed using 
appropriately calibrated instruments as per CS-FO-PR-002 (Attachment 7.1). 

• Daily instrument quality control (QC) checks were performed before and 
after each day's work and as outlined in CS-FO-PR-004 (Attachment 7.1). 

• Survey personnel marked and/or detailed on a survey map the sample and 
measurement locations to ensure reference back to a sample or measurement. 

• All instrument logged data was be downloaded from the survey instrument 
into a database for storage, analysis, and reporting on a daily basis. 

• All sample and measurement results were evaluated by the EnergySolutions 
Survey Manager. 
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3.6 Minimum Detectable Concentration (MDC) Calculations 

3.6.1 Static Measurements for Total Beta Surface Activity 

The MDC is defined as the smallest concentration of radioactive material 
in a sample that will yield a net positive count with a 5% probability of 
falsely interpreting background responses as true activity and a 95 % 
probability of correctly interpreting activity above background as true 
activity.  The MDC is dependent upon the counting time, geometry, 
sample size, detector efficiency, and background count rate.  The equation 
used for calculating the MDC, in dpm/100 cm2, for total surface activity 
is: 
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 (Equation 3-1) 

where: 
RB = background count rate (counts per minute [cpm]) 
ts = sample count time (min) 
tB = background count time (min) 
εs = surface efficiency (determined using ISO-7503) 
εi = 2π instrument efficiency 
A = detector area (cm2) 

Instrument efficiencies and MDC are included along with detailed survey 
results in Section 4 of this report. 

3.6.2 Removable Surface Activity 

The Packard Tri-Carb report did not include MDC values.  However the 
detection limit of any measurement device is determined by the signal to 
noise ratio.  In Liquid Scintillation Counting (LSC) this signal to noise 
ration is expressed as a function of counting efficiency (E) and 
background contribution (B) and is known as the Figure-of-Merit (FOM) 
and is calculated during daily calibration runs.  The FOM equation is: 

 BEFOM 2=  (Equation 3-2) 

where: 
E = counting efficiency for the radionuclide of interest [%] 
B = background count rate (counts per minute [cpm]) 

 

According to the manufacturer of the Tri-Carb, FOM’s for H-3 are typical 
about 180 and for C-14 are about 380 with larger values indicating a better 
signal to noise ratio.  The FOM values observed during this FSS averaged 
245 ± 9 for H-3 and 492 ± 20 for C-14. 
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3.6.3 Scan Surveys 

In the case of the scan measurements, the counting interval is the time the 
probe is over a specific source of radioactivity.  This time depends upon 
the scan speed, the size of the source, and the fraction of the detector’s 
sensitive area that passes over the source; with the latter depending on the 
direction of probe travel.  The scan speed is typically one probe width per 
second so the observation interval is 1 second. 
The scan MDC for beta scanning where there are elevated beta count rates 
(i.e., >500 cpm), the MDC is determined using the Equation 3-3.  The 
MDC equation is as follows: 

(Equation 3-3) 

 

Where: 

d' = Decision error taken from Table 6-5 of MARSSIM 
bi = Background counts per observation interval 
i = Observation counting interval in seconds (detector  

width divided by the scan speed) 
p = Surveyor Efficiency (typically 50%) 
A = Detector Area (cm2) 
 

3.7 Sample Size and Location Determination 

No material-specific background corrections for buildings were performed for 
total beta measurements except for the bare concrete walls in the mezzanine area. 

Reference Coordinate System 

A reference coordinate system was established for each survey unit.  Survey 
locations were referenced to the southwest corner of each survey unit and survey 
locations were marked on the floor or wall surface.  Survey maps were generated 
that indicated the location of grids and soil sampling locations. 

Random survey patterns were used for Class 3 areas and gridded data point 
locations were used for Class 1 and Class 2 areas.  In some Class 3 areas however, 
a 1-meter grid pattern was utilized with each grid assigned a number and the grid 
numbers randomly selected for survey.  This method was utilized when the shape 
survey unit was not regular such as "L" shaped, "U" shaped or rectangular with 
odd shaped appendages. 

The survey protocol included locating survey points relative to mapped floor 
locations.  The ceiling locations were directly above the floor locations.  The wall 
locations were on the nearest wall from the floor location and they alternated 
elevations between 3-ft and 7-ft above the floor.  These locations were marked on 
floors and walls prior to surveys being performed. 
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The minimum number of measurement and sampling locations were determined 
using the COMPASS code and these results are identified in Table 3-3 below 
along with the number of measurements obtained during the Final Status Survey.  
The COMPASS results are included along with survey location calculations in 
Attachment 7.5. 

 

Table 3-3: Survey Measurement Requirements 
Survey Locations 

Survey 
Unit Location Area Class 

Min FSS 
Actual 

Scan 

001 West Building Floor, Walls & Ceiling 3 14 101 10-25% 
002 East Building Floor, Walls & Ceiling 3 13 120 10-25% 
003 Outside Wall Walls 3 14 40 25% 
004 High Roof Roof 2 14 28 25% 
005 Low Roof Roof 3 14 30 25% 
006 Mezzanine Ceiling Ceiling 3 14 30 10% 
007 Out Building Floor, Walls, Ceiling & Roof 3 14 34 10-25% 
008 Paved Areas Pavement 3 14 16 10% 
009 Soil Areas Soil 3 22 31 10-100% 

009B Outdoor Areas Remaining Drain Pipe & Soil 3 9 9 0% 
010 Mechanical Room Floor 1 15 21 100% 
011 Mezzanine Stairwell Floor 1 15 41 100% 
012 West Hallway Floor 1 15 18 100% 
013 Mezzanine Walls Walls 2 28 30 25% 

 

3.8 Survey Instructions 

In general, the survey units contained the following survey elements: 

• Beta scan surveys in all areas, with a 100% scan in Class 1 areas and a 10 to 
25% scan in Class 2 and Class 3 areas. 

• Systematic direct beta measurements were obtained from floors walls and 
ceilings in Class 1 and Class 2 areas and random direct beta measurements 
were obtained from floors walls and ceilings in Class 3 areas.  Drop ceilings 
were removed prior to performing the FSS to allow direct access to the 
underside of the corrugated metal roofing material. 

• Systematic beta removable activity (smear) measurements were obtained from 
all floors walls and ceilings at the same locations where fixed measurement 
readings were obtained. 
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4.0 FINAL STATUS SURVEY RESULTS 
4.1 Data Reduction and Evaluation 

Direct measurements were obtained for total beta surface activity using the 
Ludlum Model 2350-1 Data Logger system.  Upon completion of a survey, the 
contents of the Data Logger's memory were downloaded into a database that 
converts counts into dpm/100 cm2 and generates survey reports.  The data base 
was loaded with information about the project and survey instrumentation prior to 
the performance of the FSS.  This information included site identification, survey 
technician names and identification, Ludlum 2350-1 serial numbers with 
calibration dates, detector types with serial numbers, detector area, radiation 
detected, efficiencies and calibration dates.  During the performance of surveys 
the EaglePicher site was selected along with the technician performing the 
surveys, survey instrument, specific detector used, type of survey, radiation type 
and survey date.  The data base then verified that the instrument and detector 
calibration was current and applied the correct backgrounds, count rates, detector 
surface areas and calibration information to generate survey reports in terms of 
dpm/100 cm2. 

After the survey reports were complete they were reviewed for completeness and 
accuracy by the survey technician.  This technician review includes the following: 

• Survey description is correct and complete and in clear English 

• Survey measurement type is correct 

• User ID is correct and technician name is also correct 

• Instrument model, serial number, and cal due date are correct 

• Detector model, serial number, type, and detector calibration due date are 
correct 

• Detector efficiency is correct and survey location codes are correct 

The completed survey reports were inserted in the survey package that typically 
includes the following items: 

• Survey Package Worksheet.  The worksheet was also reviewed for 
completeness and accuracy by the survey technicians and the survey 
manager and includes Survey Maps 

• Beta Fixed Point Survey Reports 

• Smear Survey Reports, and 

Data and document control included the maintenance of the raw data files, 
translated data files, and documentation of corrections made to the data.  The data 
files were backed up on a daily basis. 



Final Status Survey Report CS-HP-PN-018 
for EaglePicher, Lenexa, Kansas Revision 1 

 

 

Page 15 of 227 

4.2 Results Summary 

The overall survey performed by EnergySolutions included 503 fixed point beta 
measurements obtained on building surfaces.  Survey areas were also scanned for 
beta activity and the maximum activity recorded. 

In addition, 493 removable beta activity measurements were obtained on building 
surfaces. 

Gamma scans and gamma fixed measurements were performed on outdoor paved 
areas. 

Site soil areas including the area beneath the building floor slab were surveyed 
and sampled.  Surveys were made using a 2” by 2” NaI detector and the survey 
activity recorded.  Note that C-14 and H-3 cannot be detected using a gamma 
survey instrument, these surveys were performed to demonstrate that only 
background levels of gamma emitting radionuclides were on site.  Surface 
samples (~0 to 6-in deep) were obtained based on random survey locations.  Soil 
sample results are provided in section 4.3.9 “SU009-Soil Areas” of this report. 

Table 4-1 below provides a summary of the survey data.  Detailed results are 
provided by survey package in the sections of the report that follow. 

 



Final Status Survey Report CS-HP-PN-018 
for EaglePicher, Lenexa, Kansas Revision 1 

 

 

Page 16 of 227 

Table 4-1 Survey Results Summary 
Beta Fixed Point Measurements H-3 Smears C-14 Smears 

Survey 
Unit Location No. 

Average 
dpm/100 cm2 

Max 
dpm/100 cm2 No. 

Average 
dpm/100 cm2 

Max 
dpm/100 cm2 No. 

Average 
dpm/100 cm2 

Max 
dpm/100 cm2 

001 West Building 101 2,082 47,560 99 10.9 89.4 99 9.7 67.8 

002 East Building 120 263 7,996 120 3.1 23.5 120 5.6 33.9 

003 Exterior Walls 40 2,343 3,310 40 6.8 28.1 40 1.8 16.9 

004 High Roof 28 3,105 7,200 28 9.2 46.0 28 4.3 22.3 

005 Low Roof 30 1,729 2,758 30 3.0 71.2 30 2.7 11.9 

006 Mezzanine Ceiling 30 3,478 9,210 30 16.2 37.5 30 16.6 127.9 

007 Out Building 34 1,548 4,658 34 8.5 61.5 34 5.9 49.4 

009B Remaining Drain Pipe 2 5,510 5,510 2 706.5 796.0 2 181.0 191.0 

010 Mechanical Room Floor 21 11,283 31,874 21 84.9 240.3 21 84.1 164.5 

011 Stairwell to Mezzanine 41 23,977 47,817 41 56.1 144.8 41 42.9 177.0 

012 West Hallway 19 6,073 28,742 18 13.3 62.5 18 12.5 46.5 

013 Mezzanine Walls 30 19,252 35,566 30 21.9 114.8 30 32.9 96.5 

All Measurements 495 1,275 47,817 493 5.8 796 493 5.3 191 

Limits  60,000 60,000  6,000 6,000  6,000 6,000 

Gamma Measurements H-3 Soil Results C-14 Soil Results 
Survey 

Unit Location No. 
Gamma 
µR/hr 

Max Gamma 
µR/hr /hr No. 

Average 
pCi/g 

Max 
pCi/g No. 

Average 
pCi/g 

Max 
pCi/g 

008 Pavement 16 7.3 8.5       

009 Soil 31 10.5 11.9 34 1.4 15.1 34 2.6 13.6 

009B Drain Pipe Trench Soil 9 9.0 9.4 10 20.6 112.0 10 1.8 24.0 

Limits     2,100 2,100  60 60 
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4.3 Results by Survey Unit 

The survey results for each survey unit include a Summary Results Table, a 
Survey Package with maps, Results Tables and Charts, the 2350-1 Download 
Data tables and Charts and the Smear Results Data. 

4.3.1 SU001- West Building 

This was initially all a Class 3 survey unit.  Initial surveys revealed some 
areas with activity close to or in excess of the release limit.  Some areas 
were remediated and reclassified as Class1 and some areas were only 
reclassified. 

The Machine Room floor had some areas in excess of limits (60,000 
dpm/100 cm2).  Most of these areas were decontaminated and the Machine 
Room floor was changed to a Class 1 area (SU010) and resurveyed.  One 
area of the floor was removed as radioactive waste and this area was 
removed from the Final Status Survey (FSS). 

The Mezzanine Stairwell floor and steps had some areas in excess of 
limits (60,000 dpm/100 cm2).  The floor and steps were decontaminated 
and the area resurveyed as a Class 1 area SU011). 

The West Hallway floor had some areas in excess of limits (60,000 
dpm/100 cm2).  The remaining linoleum was removed and the floor 
cleaned.  One small area on the floor still exceeded limits.  The West 
Hallway floor was changed to a Class 1 area (SU012) and resurveyed.  In 
addition the painted block walls were also contaminated from the floor up 
to the ceiling.  The walls and a part of the floor were removed as 
radioactive waste and not included in the Final Status Survey (FSS). 

Summary results are provided in Table 4-2 which is followed by the 
Survey Package Worksheet, a survey map, survey data sheets, charts 
presenting the survey data, instrument download reports and the smear 
results from the Packard Tri-Carb Liquid Scintillation counter. 

Table 4-2 SU001 Summary Results 

Summary Beta Beta Scan   
Survey Unit 001 Fixed Reading Maximums H-3 Smear C-14 Smear 

West Building, Class 3 (dpm/100cm2) (dpm/100cm2) (dpm/100cm2) (dpm/100cm2) 

Number 101 5 99 99 
Average 2,082 20,646 11 10 

Standard Deviation 5,893 N/A 14 11 
Maximum 47,560 47,560 89 68 
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Figure 4-1 SU001 Survey Map 
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4.3.2 SU002-East Building 

This was a Class 3 survey unit. 

Summary results are provided in Table 4-3 which is followed by the 
survey package, a survey map, survey data sheets, charts presenting the 
survey data, instrument download reports and the smear results from the 
Packard Tri-Carb Liquid Scintillation counter. 

 

Table 4-3 SU002 Summary Results 

Summary Beta Beta Scan   
Survey Unit 002 Fixed Reading Maximums* H-3 Smear C-14 Smear 

East Building, Class 3 (dpm/100cm2) (dpm/100cm2) (dpm/100cm2) (dpm/100cm2) 

Number 120 6 120 120 
Average 263 5,639 3.1 5.6 

Standard Deviation 1,200 N/A 5.6 6.5 
Maximum 7,996 8,461 23.5 33.9 

*Beta scan maximum results include maximum data from fixed readings. 
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Figure 4-2 SU002 Survey Map 
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4.3.3 SU003-Exterior Walls 

This was a Class 3 survey unit. 

Summary results are provided in Table 4-4 which is followed by the 
survey package, a survey map, survey data sheets, charts presenting the 
survey data, instrument download reports and the smear results from the 
Packard Tri-Carb Liquid Scintillation counter. 

 

Table 4-4: SU003 Summary Results 

Summary Beta Beta Scan   
Survey Unit 003 Fixed Reading Maximums* H-3 Smear C-14 Smear 

Exterior Walls, Class 3 (dpm/100cm2) (dpm/100cm2) (dpm/100cm2) (dpm/100cm2) 

Number 40 2 40 40 
Average 2,343 4,838 7 2 

Standard Deviation 665 N/A 7 4 
Maximum 3,310 6,366 28 17 

*Beta scan maximum results include maximum data from fixed readings. 
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Figure 4-3 SU003 Survey Map 
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4.3.4 SU004-High Roof  

Roofing material in the northwest corner of the roof was removed as 
contaminated material and shipped to a radwaste disposal site.  In addition 
the vent stacks (Figure 4-4) that served the lab area and extended through 
the roof were removed as contaminated material and shipped to a radwaste 
disposal site.  The roof was then surveyed as a Class 2 survey area. 

Summary results are provided in Table 4-5 which is followed by the 
survey package, a survey map, survey data sheets, charts presenting the 
survey data, instrument download reports and the smear results from the 
Packard Tri-Carb Liquid Scintillation counter. 

Table 4-5: SU004 Summary Results 

Summary Beta Beta Scan   
Survey Unit 004 Fixed Reading Maximums* H-3 Smear C-14 Smear 

High Roof, Class 1 (dpm/100cm2) (dpm/100cm2) (dpm/100cm2) (dpm/100cm2) 

Number 28 2 28 28 
Average 3,105 5,758 9 4 

Standard Deviation 1,715 N/A 10 6 
Maximum 7,200 7,200 46 22 

*Beta scan maximum results include maximum data from fixed readings. 
 

 
Figure 4-4 SU004 Vent Stacks on High Roof 
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Figure 4-5 SU004 Survey Map 
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4.3.5 SU005-Low Roof 

 

This was a Class 3 survey unit. 

Summary results are provided in Table 4-6 which is followed by the 
survey package, a survey map, survey data sheets, charts presenting the 
survey data, instrument download reports and the smear results from the 
Packard Tri-Carb Liquid Scintillation counter. 

 

Table 4-6: SU005 Summary Results 

Summary Beta Beta Scan   
Survey Unit 005 Fixed Reading Maximums* H-3 Smear C-14 Smear 

Low Roof, Class 3 (dpm/100cm2) (dpm/100cm2) (dpm/100cm2) (dpm/100cm2) 

Number 30 2 30 30 
Average 1,729 3,431 3 3 

Standard Deviation 480 N/A 13 3 
Maximum 2,758 4,104 71 12 

*Beta scan maximum results include maximum data from fixed readings. 
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Figure 4-6 SU005 Survey Map 
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4.3.6 SU006-Mezzane Ceiling 

This was a Class 3 survey unit. 

Summary results are provided in Table 4-7 which is followed by the 
survey package, a survey map, survey data sheets, charts presenting the 
survey data, instrument download reports and the smear results from the 
Packard Tri-Carb Liquid Scintillation counter. 

 

Table 4-7: SU006 Summary Results 

Summary Beta Beta Scan   
Survey Unit 006 Fixed Reading Maximums* H-3 Smear C-14 Smear 

Mezzanine Ceiling, Class 3 (dpm/100cm2) (dpm/100cm2) (dpm/100cm2) (dpm/100cm2) 

Number 30 2 30 30 
Average 3,478 11,045 16.2 16.6 

Standard Deviation 1,747 N/A 9.9 25.1 
Maximum 9,210 12,881 37.5 127.9 

*Beta scan maximum results include maximum data from fixed readings. 
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Figure 4-7 SU006 Survey Map 
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4.3.7 SU007-Out Building 

This was a Class 3 survey unit. 

Summary results are provided in Table 4-8 which is followed by the 
survey package, a survey map, survey data sheets, charts presenting the 
survey data, instrument download reports and the smear results from the 
Packard Tri-Carb Liquid Scintillation counter. 

 

Table 4-8: SU007 Summary Results 

Summary Beta Beta Scan   
Survey Unit 007 Fixed Reading Maximums* H-3 Smear C-14 Smear 

Out Building, Class 3 (dpm/100cm2) (dpm/100cm2) (dpm/100cm2) (dpm/100cm2) 

Number 34 2 34 34 
Average 1,548 5,173 8.5 5.9 

Standard Deviation 940 N/A 12.3 10.0 
Maximum 4,658 5,687 61.5 49.4 

*Beta scan maximum results include maximum data from fixed readings. 
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Figure 4-8 SU007 Survey Map 
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4.3.8 SU008-Paved Areas 

This was a Class 3 survey unit. 

Summary results are provided in Table 4-9 which is followed by the 
survey package, a survey map, a survey data sheet, a chart presenting the 
survey data, and the Survey Form. 

 

Table 4-9: SU008 Summary Results 

Summary  
Survey Unit 008 Gamma 

Paved Areas, Class 3 (µR/hr) 

Number 16 
Average 7.3 

Standard Deviation 0.6 
Maximum 8.5 

 
 



Final Status Survey Report CS-HP-PN-018 
for EaglePicher, Lenexa, Kansas Revision 1 

 

 

Page 141 of 227 

 



Final Status Survey Report CS-HP-PN-018 
for EaglePicher, Lenexa, Kansas Revision 1 

 

 

Page 142 of 227 

 
 



Final Status Survey Report CS-HP-PN-018 
for EaglePicher, Lenexa, Kansas Revision 1 

 

 

Page 143 of 227 

 
Figure 4-9 SU008 Survey Map 
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4.3.9 SU009-Soil Areas 

This was a Class 3 survey unit. 

Summary results are provided in Table 4-10 which is followed by the 
survey package, a survey map, survey data sheets, charts presenting the 
survey data, instrument download reports and the laboratory analytical 
results.  The laboratory analytical reports are provided in Attachment 7.6. 

 

Table 4-10: SU009 Summary Results 

Summary   
Survey Unit 009 Gamma Points H-3 in Soil C-14 in Soil 

Soil Areas, Class 3 (µR/hr) (pCi/g) (pCi/g) 

Number 31 34 34 
Average 10.5 1.39 2.63 

Standard Deviation 0.7 3.74 2.94 
Maximum 11.9 15.10 13.60 
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Figure 4-10 SU009 Survey Map 

 

Samples not taken at locations 14, 22 and 33 as these locations were in the road or in the 
parking lot. 
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4.3.10 SU009B-Removed Drain Line and Related Site Soil Area 

This survey package was added to include the survey of the end of the 
remaining site drain line after the building drain lines were removed, the 
soil in the trenches generated during the drain line removal and soil in the 
area where excavated soil was temporarily stored during drain line 
excavation. 

Summary results are provided in Tables 4-11 and 4-12 which are followed 
by the survey package, survey forms with survey maps, survey data sheets, 
smear results from the Packard Tri-Carb Liquid Scintillation counter, 
charts presenting the survey data, and the laboratory analytical results. 

 

Table 4-11: SU009B Summary Results 

Summary Beta   
Survey Unit 009B Fixed Reading H-3 Smear C-14 Smear 

Removed Drain, Class 3 (dpm/100cm2) (dpm/100cm2) (dpm/100cm2) 

Number 2 2 2 
Average 5,510 707 181 

Standard Deviation 0 127 14 
Maximum 5,510 796 191 

 

Table 4-12: SU009B Soil Summary Results 

Summary   
Survey Unit 009 Gamma Points H-3 in Soil C-14 in Soil 

Soil Areas, Class 3 (µR/hr) (pCi/g) (pCi/g) 

Number 9 10 10 
Average 9.0 20.63 1.80 

Standard Deviation 0.3 32.63 8.20 
Maximum 9.4 112.00 24.00 
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4.3.11 SU010-Mechanical Room Floor 

The Machine Room floor had some areas in excess of limits (60,000 
dpm/100 cm2).  Most of these areas were decontaminated and the Machine 
Room floor was changed to a Class 1 area (SU010) and resurveyed.  One 
area of the floor was removed as radioactive waste and this area was 
removed from the Final Status Survey (FSS). 

Summary results are provided in Table 4-13 which is followed by the 
survey package, a survey map, survey data sheets, charts presenting the 
survey data, instrument download reports and the smear results from the 
Packard Tri-Carb Liquid Scintillation counter. 

 

Table 4-13: SU010 Summary Results 

Summary Beta Beta Scan   
Survey Unit 010 Fixed Reading Maximums H-3 Smear C-14 Smear 

Mechanical Room Floor, Class 1 (dpm/100cm2) (dpm/100cm2) (dpm/100cm2) (dpm/100cm2) 

Number 21 21 21 21 
Average 11,283 11,403 85 84 

Standard Deviation 6,673 N/A 61 39 
Maximum 31,874 50,394 240 165 
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Figure 4-11 SU010 Survey Map 
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4.3.11 SU011-Mezzanine Stairwell 

The Mezzanine Stairwell floor and steps had some areas in excess of 
limits (60,000 dpm/100 cm2).  The floor and steps were decontaminated 
and the area resurveyed as a Class 1 area SU011). 

Summary results are provided in Table 4-14 which is followed by the 
survey package, a survey map, survey data sheets, charts presenting the 
survey data, instrument download reports and the smear results from the 
Packard Tri-Carb Liquid Scintillation counter.  Note that the survey map 
only indicates 21 survey locations.  These locations are all on the floor, the 
remaining survey locations are on the center of each of 20 steps leading to 
the mezzanine. 

 

Table 4-14: SU011 Summary Results 

Summary Beta Beta Scan   
Survey Unit 011 Fixed Reading Maximums H-3 Smear C-14 Smear 

Mezzanine Stairwell, Class 1 (dpm/100cm2) (dpm/100cm2) (dpm/100cm2) (dpm/100cm2) 

Number 41 41 41 41 
Average 23,977 20,475 56.1 42.9 

Standard Deviation 9,242 N/A 38.5 35.7 
Maximum 47,817 33,005 144.8 177.0 
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Figure 4-12 SU011 Survey Map 
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4.3.12 SU012-West Hallway 

The West Hallway floor had some areas in excess of limits (60,000 
dpm/100 cm2).  The remaining linoleum was removed and the floor 
cleaned.  One small area on the floor still exceeded limits.  The West 
Hallway floor was changed to a Class 1 area and resurveyed.  In addition 
the painted block walls were also contaminated from the floor up to the 
ceiling.  The walls and a part of the floor were removed as radioactive 
waste and not included in the Final Status Survey (FSS). 

Summary results are provided in Table 4-15 which is followed by the 
survey package, a survey map, survey data sheets, charts presenting the 
survey data, instrument download reports and the smear results from the 
Packard Tri-Carb Liquid Scintillation counter. 

Table 4-15: SU012 Summary Results 

Summary Beta Beta Scan   
Survey Unit 012 Fixed Reading Maximums H-3 Smear C-14 Smear 

West Hallway, Class 1 (dpm/100cm2) (dpm/100cm2) (dpm/100cm2) (dpm/100cm2) 

Number 18 2 18 18 
Average 5,163 18,204 13.3 12.5 

Standard Deviation 4,181 N/A 20.9 14.9 
Maximum 15,645 20,764 62.5 46.5 

*Beta scan maximum results include maximum data from fixed readings. 
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Figure 4-13 SU012 Survey Map 
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4.3.13 SU013-Mezzanine Walls 

This area was not initially part of a survey unit and before generating a 
survey package the walls were scanned for beta activity.  The Mezzanine 
walls had uniform elevated activity, but less than the release limit.  An 
initial scan revealed uniform activity from the bare concrete blocks, but 
the activity was not elevated on drywall, steel beams, ducts, and horizontal 
surfaces in the area.  This is not a normal airborne contamination scenario 
as it did not result from contaminated dust or fume deposition because it 
only affected the bare concrete block. 

Bare concrete block in the receiving area at the south east corner of the 
building was surveyed to see if had elevated activity levels.  This block 
was well away from radioactive material work areas and the activity was 
only slightly elevated.  The average activity on the bare block in the 
receiving area was 805 cpm/126 cm2 as compared to the normal 
instrument background activity of approximately 400 cpm/126 cm2.  The 
bare block background count rate was used for the mezzanine wall activity 
calculations. 

A radon assessment was also performed on the mezzanine bare block.  
This was performed by surveying a small block area, covering the block 
with plastic overnight (to allow radon decay and to prevent 
recontamination) and resurveying the block.  There was no reduction in 
the measured activity so radon was not the problem. 

The source of the elevated activity was not determined, but the mezzanine 
wall block did not exceed release limits so no further investigation was 
performed.  The mezzanine walls were then surveyed as a Class 2 survey 
unit. 

Summary results are provided in Table 4-16 which is followed by the 
survey package, a survey map, survey data sheets, charts presenting the 
survey data, instrument download reports and the smear results from the 
Packard Tri-Carb Liquid Scintillation counter. 

Table 4-16: SU013 Summary Results 

Summary Beta Beta Scan   
Survey Unit 013 Fixed Reading Maximums H-3 Smear C-14 Smear 

Mezzanine Walls, Class 2 (dpm/100cm2) (dpm/100cm2) (dpm/100cm2) (dpm/100cm2) 

Number 30 2 30 30 
Average 19,252 40,043 21.9 32.9 

Standard Deviation 12,374 N/A 23.6 21.5 
Maximum 35,566 44,521 114.8 96.5 

*Beta scan maximum results include maximum data from fixed readings. 
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Figure 4-14 SU013 Survey Map 
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5.0 QUALITY ASSURANCE AND QUALITY CONTROL 
All work was performed in a quality manner and under the implementing procedures as 
listed in Attachment 7.1. 

The following Quality Control measures were utilized as an integral part of the survey 
process. 

5.1 Selection of Personnel 

Project management and supervisory personnel reviewed and were familiar with 
the procedures referenced in Attachment 7.1. 

Personnel for the FSS were selected based upon their qualifications and 
experience. 

5.2 Written Procedures 

Procedures referenced in Attachment 7.1 controlled all survey tasks performed to 
ensure survey data quality. 

5.3 Instrumentation Selection, Calibration, and Operation 

Instruments proven to reliably detect C-14 were utilized.  EnergySolutions 
calibrated instruments in accordance with procedure CS-FO-PR-002 (Attachment 
7.1) using calibration sources traceable to the NIST.  All detectors were subjected 
to daily response checks, when in use, in accordance with procedure CS-FO-PR-
004 (Attachment 7.1). 

5.4 Survey Documentation 

Records of surveys were documented and managed in accordance with procedure 
CS-FO-PR-001 (as listed in Attachment 7.1).  Survey measurements were 
identified by the date, technician, instrument type and serial number, detector type 
and serial number, location code, type of measurement, mode of instrument 
operation, and sample number, as applicable. 

The field data collected was managed using forms.  Onsite liquid scintillation data 
was maintained on its computer-based data management system.  All 
measurements taken during this project were identified by source, type, and 
sample location to avoid ambiguity.  Field records included the following 
information: 

• Site Name, surveyor name, signature, and date 

• Sample times 

• Records of all measurements (e.g. field screening parameters). 

5.5 Records Management 

The generation, handling, and storage of survey data packages was controlled by 
procedure CS-AD-PR-002 (as listed in Attachment 7.1). 
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Attachment 7.1: EnergySolutions Plans and Procedures  

 

Procedure Number Procedure Title 

CS-FO-PR-001 General Radiological Survey and Air Sampling Procedure for Field 
Projects 

CS-FO-PR-002 Calibration and Maintenance of Radiological Survey and Sampling 
Equipment Procedure 

CS-FO-PR-004 QA/QC of Portable Radiological Survey Instruments 

CP-CSA-203 Ludlum Model 2350-1 Series Data Logger Download 

CP-INST-201 Operation of the Ludlum Model 2350-1 Series Data Loggers 

ES-AD-PR-009 Control of Measuring and Test Equipment 
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Attachment 7.2: Instrument Calibration Certificates 

Summary of FSS Beta Survey Instruments Used 

Instrument Detector 

Model Serial 
Number Model Serial 

Number 
C-14 

Efficiency 
(%) 

Ludlum 2350-1 80502 Ludlum 43-68 095523 6.81 
Ludlum 2350-1 95359 Ludlum 43-68 119337 9.38 
Ludlum 2350-1 117566 Ludlum 43-68 091028 7.48 
Ludlum 2350-1 117566 Ludlum 43-68 134489 7.57% 
Ludlum 2350-1 126198 Ludlum 43-68 075149 6.81% 
Ludlum 2350-1 117573 Ludlum 44-10 157372 N/A 
Ludlum 2350-1 126183 Ludlum 44-10 192598 N/A 
Ludlum 2350-1 117555 Ludlum 44-10 227358 N/A 

Ludlum 177 45602 Ludlum 44-9 176080 N/A 
Packard Tri-Carb 401663 Smear Counter 401663 95.83% 
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Ludlum 43-68 #095523 Calibration Certificate 
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Ludlum 43-68 #119337 Calibration Certificate 
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Ludlum 43-68 #091028 Calibration Certificate 
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Ludlum 43-68 #134489 Calibration Certificate 
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Ludlum 43-68 #075149 Calibration Certificate 
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Ludlum 44-10 #157372 Calibration Certificate 
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Ludlum 44-10 #192598 Calibration Certificate 
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Ludlum 44-10 #227358 Calibration Certificate 
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Ludlum 2350-1 #80502 Calibration Certificate 
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Ludlum 2350-1 #95359 Calibration Certificate 
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Ludlum 2350-1 #117566 Calibration Certificate 
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Ludlum 2350-1 #126198 Calibration Certificate 
 

 



Final Status Survey Report  CS-HP-PN-018 
for EaglePicher, Lenexa, Kansas Revision 1 

 

 

Attachments Page 32 of 84 

Ludlum 2350-1 #117573 Calibration Certificate 
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Ludlum 2350-1 #126183 Calibration Certificate 
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Ludlum 2350-1 #117555 Calibration Certificate 
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Ludlum 177 #45602 with Ludlum 44-9 Probe #176080 Calibration Certificate 
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Packard Tri-Carb #401663 Calibration Information 
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Attachment 7.3: Beta Instrument Static and Scan MDC Worksheets 
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Attachment 7.5: Landfill Activity Estimate 
 
An estimate of the activity sent to the landfill from the EaglePicher decommissioning in Lenexa 
Kansas was generated based on average activities on building surfaces and building surface areas 
of materials sent to the landfill.  The activities were average activities measured during the Final 
Status Survey as indicated in Table 4-1 of this report.  In order to accurately estimate activities, 
removable activity measurements were utilized including the factor of 10 increase based on a 
10% smear activity removal efficiency.  The direct C-14 measurements were not used because 
they would have resulted in an overestimation of the C-14 activity as material specific 
backgrounds were not subtracted from each measurement.  In addition there was no equivalent 
H-3 measurement data as H-3 can not be directly measured with portable survey instrumentation. 
 
The table below provides a listing of sizes for the various walls and floors, the associated activity 
levels, the waste weight, and the total and average activities for H-3 and C-14 in the waste sent to 
the landfill. 
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Landfill Activity Estimate 

* These activities were based on removable activity measurements assuming a smear removal efficiency of 10%. 
 

            CD Landfill 

Building Area 
Area 
(ft2) 

C-14 Activity* 
(dpm/100 cm2) 

C-14 Activity 
(pCi) 

H-3 Activity* 
(dpm/100 cm2) 

H-3 Activity 
(pCi) 

Volume
(ft3) 

Weight 
(lbs) 

East Outside Wall 2,295 1.78E+01 1.71E+05 6.77E+01 6.50E+05 2,295 275,400 
East Office Area East Wall 800 5.62E+01 1.88E+05 3.07E+01 1.03E+05 400 6,000 
East Office Area West Wall 800 5.62E+01 1.88E+05 3.07E+01 1.03E+05 400 6,000 

East Office Area Account. Wall 250 5.62E+01 5.88E+04 3.07E+01 3.21E+04 125 1,875 
East Office Area East Library Wall 1,250 5.62E+01 2.94E+05 3.07E+01 1.60E+05 625 9,375 
East Office Area West Library Wall 1,250 5.62E+01 2.94E+05 3.07E+01 1.60E+05 625 9,375 

East Office Area Stockroom West Wall 420 5.62E+01 9.87E+04 3.07E+01 5.39E+04 210 3,150 
East Office Area Office Wall 90 5.62E+01 2.12E+04 3.07E+01 1.15E+04 45 675 

East Office Area Restroom West Wall 420 5.62E+01 9.87E+04 3.07E+01 5.39E+04 210 3,150 
East Office Area Solvent Storage Hallway East Wall 350 5.62E+01 8.23E+04 3.07E+01 4.49E+04 175 2,625 
East Office Area Solvent Storage Hallway West Wall 420 5.62E+01 9.87E+04 3.07E+01 5.39E+04 210 3,150 

East Office Area NMR Lab East Wall 200 5.62E+01 4.70E+04 3.07E+01 2.57E+04 100 1,500 
West Outside Wall 3,380 1.78E+01 2.52E+05 6.77E+01 9.57E+05 3,380 405,600 
North Outside Wall 2,210 1.78E+01 1.65E+05 6.77E+01 6.26E+05 2,210 265,200 
North Outside Wall 1,292 1.78E+01 9.62E+04 6.77E+01 3.66E+05 1,292 155,040 

East Office Area South Office Wall 200 5.62E+01 4.70E+04 3.07E+01 2.57E+04 100 1,500 
East Office Area South Office Wall 200 5.62E+01 4.70E+04 3.07E+01 2.57E+04 100 1,500 

East Office Area South Hallway North Wall 520 5.62E+01 1.22E+05 3.07E+01 6.67E+04 260 3,900 
East Office Area Accounting North Wall 200 5.62E+01 4.70E+04 3.07E+01 2.57E+04 100 1,500 

East Office Area Center Hallway South Wall 520 5.62E+01 1.22E+05 3.07E+01 6.67E+04 260 3,900 
East Office Area Center Hallway North Wall 940 5.62E+01 2.21E+05 3.07E+01 1.21E+05 470 7,050 
East Office Area Main Entrance North Wall 940 5.62E+01 2.21E+05 3.07E+01 1.21E+05 470 7,050 
East Office Area Lunch Room South Wall 920 5.62E+01 2.16E+05 3.07E+01 1.18E+05 460 6,900 
East Office Area Lunch Room North Wall 920 5.62E+01 2.16E+05 3.07E+01 1.18E+05 460 6,900 

South Outside Wall 3,485 1.78E+01 2.59E+05 6.77E+01 9.87E+05 3,485 418,200 
Mechanical Room North Wall 460 5.62E+01 1.08E+05 3.07E+01 5.90E+04 460 55,200 

Slab 15,720 4.65E+02 3.06E+07 5.14E+02 3.38E+07 7,860 943,200 
Remaining Slab 2,700 4.65E+02 5.25E+06 5.14E+02 5.81E+06 1,350 162,000 
Column Pads 136 5.62E+01 3.20E+04 3.07E+01 1.74E+04 204 24,480 

Roof 15,720 4.31E+01 2.84E+06 9.17E+01 6.04E+06 7,860 943,200 
Roof 9,825 2.72E+01 1.12E+06 3.05E+01 1.25E+06 4,913 589,500 

Footers 2,204 5.62E+01 5.18E+05 3.07E+01 2.83E+05 3,306 396,720 
Machine Rm HVAC 544 5.62E+01 1.28E+05 3.07E+01 6.98E+04 960 38,400 

Compressor 33 5.62E+01 7.75E+03 3.07E+01 4.23E+03 18 1,080 
Boiler 42 5.62E+01 9.97E+03 3.07E+01 5.44E+03 45 5,400 

Total (pCi):   4.43E+07  5.25E+07 45,443 4,765,695 
Average Concentration in Landfill Waste (pCi/g):     2.05E-02   2.43E-02     
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Attachment 7.6: Laboratory Analytical Reports 
 

Analytical Report Attachment Pages Samples 
Test America 220-10654-1 1 to 64 ES-SU009-S-01 

  ES-SU009-S-02 
  ES-SU009-S-03 
  ES-SU009-S-04 
  ES-SU009-S-05 
  ES-SU009-S-11 
  ES-SU009-S-12 
  ES-SU009-S-17 
  ES-SU009-S-19 
  ES-SU009-S-20 
  ES-SU009-S-26 
  ES-SU009-S-30 
  ES-SU009-S-32 
  ES-SU009-S-36 
  ES-SU009-S-36A 

Test America 220-10920 65 to 92 ES-SU009-S-6 
  ES-SU009-S-7 
  ES-SU009-S-8 
  ES-SU009-S-9 
  ES-SU009-S-10 
  ES-SU009-S-13 
  ES-SU009-S-16 
  ES-SU009-S-23 
  ES-SU009-S-24 
  ES-SU009-S-25 
  ES-SU009-S-27 
  ES-SU009-S-28 
  ES-SU009-S-29 
  ES-SU009-S-31 
  ES-SU009-S-34 
  ES-SU009-S-35 
  ES-B-S-10 

Eberline WO#09-11114-OR 93 to 176 ES-SU009-S-15 
  ES-SU009-S-18 
  ES-SU009-S-21 
  ES-B-S-1 
  ES-B-S-2 
  ES-B-S-3 
  ES-B-S-4 
  ES-B-S-5 
  ES-B-S-6 
  ES-B-S-7 
  ES-B-S-8 
  ES-B-S-9 

 



ANALYTICAL REPORT

Job Number: 220-10654-1

SDG Number: 220-10654

Job Description: Lenexa, KS

For:
Energy Solutions, LLC

1009 Commerce Park Drive
Suite 100

Oak Ridge, TN  37830

Attention: Mr. John Davis

_____________________________________________

Approved for release.
Erin A Arasate
Project Manager I
12/8/2009 10:26 AM

Erin A Arasate
Project Manager I

erin.arasate@testamericainc.com
12/08/2009
Revision: 1

The test results in this report meet all NELAP requirements unless specified within the case narrative.  Pursuant to
NELAP, this report may not be reproduced, except in full, without the written approval of the laboratory. All questions
regarding this report should be directed to the TestAmerica Project Manager.

TestAmerica Connecticut Certifications and Approvals:  CTDOH PH-047, MADEP CT023, RIDOH A43, NYDOH 10602,
NY NELAP 10602, NHDES 2528, NJDEP CT410, ME DOH CT023, UT DOH 2032614458

TestAmerica Laboratories, Inc.

TestAmerica Connecticut   128 Long Hill Cross Road, Shelton, CT  06484

Tel (203) 929-8140  Fax (203) 929-8142 www.testamericainc.com
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Job Narrative
220-10654-1

Comments
No additional comments. 

Receipt 
No analytical or quality issues were noted.
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METHOD SUMMARY

Job Number: 220-10654-1Client: Energy Solutions, LLC
Sdg Number: 220-10654

Preparation MethodMethodLab LocationDescription

Matrix Solid

RAD EPA EPATritium TAL SL

Lab References:

TAL SL = TestAmerica St. Louis

Method References:

RAD EPA = EPA Radioanalytical Methodology

TestAmerica Connecticut
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SAMPLE SUMMARY

Client:   Energy Solutions, LLC Job Number:   220-10654-1
Sdg Number:  220-10654

Client Sample IDLab Sample ID Client Matrix
Date/Time 
Sampled

Date/Time 
Received

11/06/2009  0900 11/09/2009  0856ES-SU009-S-01220-10654-1 Solid

11/06/2009  0910 11/09/2009  0856ES-SU009-S-02220-10654-2 Solid

11/06/2009  0920 11/09/2009  0856ES-SU009-S-03220-10654-3 Solid

11/06/2009  0930 11/09/2009  0856ES-SU009-S-04220-10654-4 Solid

11/06/2009  0940 11/09/2009  0856ES-SU009-S-05220-10654-5 Solid

11/06/2009  0955 11/09/2009  0856ES-SU009-S-11220-10654-6 Solid

11/06/2009  1005 11/09/2009  0856ES-SU009-S-12220-10654-7 Solid

11/06/2009  1015 11/09/2009  0856ES-SU009-S-17220-10654-8 Solid

11/06/2009  1025 11/09/2009  0856ES-SU009-S-19220-10654-9 Solid

11/06/2009  1035 11/09/2009  0856ES-SU009-S-20220-10654-10 Solid

11/06/2009  1045 11/09/2009  0856ES-SU009-S-26220-10654-11 Solid

11/06/2009  1055 11/09/2009  0856ES-SU009-S-30220-10654-12 Solid

11/06/2009  1125 11/09/2009  0856ES-SU009-S-32220-10654-13 Solid

11/06/2009  1110 11/09/2009  0856ES-SU009-S-36220-10654-14 Solid

11/06/2009  1110 11/09/2009  0856ES-SU009-S-36 A220-10654-15 Solid

TestAmerica Connecticut
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SAMPLE RESULTS

TestAmerica Connecticut
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QUALITY CONTROL RESULTS

TestAmerica Connecticut
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SUBCONTRACTED 
DATA 
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Login Sample Receipt Check List

Client: Energy Solutions, LLC Job Number: 220-10654-1

SDG Number: 220-10654

Login Number: 10654

Question T / F/ NA Comment

Creator: Faiella, Tim

List Source: TestAmerica Connecticut

List Number: 1

Radioactivity either was not measured or, if measured, is at or below 
background

True

The cooler's custody seal, if present, is intact. True

The cooler or samples do not appear to have been compromised or 
tampered with.

True

Samples were received on ice. True

Cooler Temperature is acceptable. False

Cooler Temperature is recorded. True 11.6C

COC is present. True

COC is filled out in ink and legible. True

COC is filled out with all pertinent information. True

There are no discrepancies between the sample IDs on the containers and 
the COC.

True

Samples are received within Holding Time. True

Sample containers have legible labels. True

Containers are not broken or leaking. True

Sample collection date/times are provided. True

Appropriate sample containers are used. True

Sample bottles are completely filled. True

There is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs

True

VOA sample vials do not have headspace or bubble is <6mm (1/4") in 
diameter.

True

If necessary, staff have been informed of any short hold time or quick TAT 
needs

True

Multiphasic samples are not present. True

Samples do not require splitting or compositing. True

Is the Field Sampler's name present on COC? True

Sample Preservation Verified N/A
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